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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a new nitrogen-containing heterocyclic derivative useful 
as a constituent component for an organic electroluminescent element (organic EL element) 
and the organic EL element which attains high luminance, high luminescence efficiency and a 
long life due to improvement in adhesion of an electrode by using the nitrogen-containing 
heterocyclic derivative in at least one layer of an organic compound layer. 
SOLUTION: The nitrogen-containing heterocyclic derivative is represented by general formula 
(1) HAr~L-Ar1-Ar2 (1) (HAr is a nitrogen-containing heterocyclic ring which may contain a 
substituent group; L is a single bond and is an arylene group which may contain a substituent 
group or a heteroarylene group which may contain a substituent group; Ar1 is a bifunctional 
aromatic hydrocarbon group which may contain a substituent group; Ar2 is an aryl group which 
may contain a substituent group or a heteroaryl group which may contain a substituent group). 
The organic EL element comprises the nitrogen-containing heterocyclic derivative in at least 
one layer of the organic compound layer. 
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[ 0 0 6 8 ] 

&>±<0 M:ttm<D 5 *>s K , (1-1), (1-3), (1-4), (1-10), (1 
-11), (2-3), (2-4), (3-3), (3-4), (3-10), (3-1 
1), (4-3), (4-4), (5-11), (5-4), (5-18), (8-4) 
, (9-11), (10-18), (13-11), (13-14), (13-15), 

(13-16), (14-1), (14-2), (14-6), (14-7), (14- 
9), (15-1), (15-3), (15-4), (15-5), (16-3), (1 
9-1), (19-5), (26-8) tii ^4 Ll\ 

[ 0 0 6 9] 

#3§wct5 ±m-f&#. (i) -e* $ mm^^mmmmmmfcte. mmEhm^-mumt 
*&w\t-k®i£ , mmE l <o mm it -sworn 4< n litftit^Hao, 
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K - V h^-B^-TS i: $f * bl^o 

fctftfansfc-a-dsan*. r (O » K , % 36J1 ^^Tfe^^tc^^-T?., * fc , 36 # Jf . 

[0 0 7 0 ] 10 

« St St Sit £ , ltHt^li(!)'>/i< it littttSlUWtitS. 
iS/EEfiAI / 38 3t « /ItfiAi / Pi @ M 

n« / ie tl a a € / * % m / m m m 

mm/mitm /mmm 20 

& if # ^ ff e, ^ 5 755 % - tit>tpgfsn5 t^t tt'* v> „ 

t 0 0 7 1 j 

# 36 91 © « E Lif l^^tli, JfcSSWte^fls&^ft^Xtf/Xtttt^-aAJiSrWffc-*- 
5tt8tLTffl^5Cti5ffSLl\ PH fll lc *3 V * X I* , lEaaAJf^m-T-ffiAJiii, 
ifi-f lt£-St-li4v^!, r. ft. h <r>m £ *"f- -5 * ^ Ii35*tt tf s fa ± -f 5 #J .6 & * b T vn 
5 „ i£ , — *t © m ® , ±f2oE7LaAS. 36 * S s i^SAI $ ttf tR^ 

J*tt±^. &m&j$.ft*$:J£i l zft&£i£Z>tzi>b. M ft =f- it & m t£ if <o y< << v 

rcttt, »«/JEJLffiAS/*3te*/«^-&AJB/BS«SS:0S£L-C\ * 38 !E © # $1 E 

L l$f o x I* -5 , *SB^«tiE Li^li^ lii:J^$ntv^:i:i!}fSL 30 

<^„ c©ssi;o^ttt, 4* fM ps * < . m bm mE. i. m ^ izm.m z ft,x z h <d 

"C fc *i ti i < , m X. li , #7^, gS7"7^f ifi^45 twS:ffl^5 r i 

[ 0 0 7 2 ] 

ico#mEL^^-tr*3lt§|^^irLTtt, tt^HSfcW^t^ ( 4 e V £A ± ) ^ > , 

i LTtt, A u if <D & JR , Cul. I TO. Sn0 2 , ZnO 

4 if © * ffi J; t> , »KSr^fiK$«5i ttr J: Of^Sfsc ti»s-et5„ » « fill J; 9 36 # 
S:«t9ffl-r»-&-JCtt, 81**1 0%i9*#<tSCi:*a*L<', * fc. , tiiLT 40 

MStatt. t@-Q/DKTt'ib5:i:i4:»tLl\ $ "b K . PI « <D JR J¥ fi # ft Ic: 
<fc -5 # , ii^lOnm~l w m, *f*U<lilO~200 n m ©SSI t ® . 
[0 0 7 3 ] 

ISt LTIl, tt * B8 « © /h $ V * (4eVWT) & IB s £• & > «*ei»tt'fk'&*»tJ t wix 
5,©S^«i5rlIMi:t5 i> <o m b ft. & . znX 5 4li««S*it Lttt. 
tHJn, t I- D !) ^ ^ -> ? A , -v-^^v-^A-ig-g-^:, !J * 

A. CA/*Hffi£-4»» ^^^->^A-^^>5^A-g-^, A 1 / A I 2 O 3 , > 

i? ^ a , - y^^A-^^Jt if jjs^ if bin*, mmmiz, z. n b (Dmmvowz 

X* # 5 . * , «®i:LT©->-f-1£*tl4, $SQ/OHTi!ffi L< , ^J¥«. 1*1 50 
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20 



0 ~ 5 0 0 n m , 4 L < tt 5 0 ~ 2 O O n m ©ftltltfft 5 . * » 31 # £ Si® £ * 

m ^ fRl ± b » US T* fo 5 „ 
[ 0 0 7 4 ] 

fflv»S:t#8*U\ *» W ft: t Ltlv^i^, *«9Ht-&1fc¥a-e 
tiva, &Jai<s3*3te**Wi:#fcJBV''r'i>.fcv* 0 « /4 s » 3fcJf * K « ^ h ti X 

^ y _ , w ^ ^ co * 3t * 6 *4 , ^H^V-Hfc***^ 5?7f !)^"<y*y 

Hk^«)4f©»If^tt«6iM^«i^ffii'^r crt-, _h fa # git 3= 

Slft^ftHtft, 00 X. tt , T V h 7 -fe ^ , +■ 7 * V V , 7it>^^, tr u v » * 

K * if £ * ff 5 " t ^ t ' * 5 . 1 • 1 - 4 ■ 4-f F77!=;i- 1, 3 - 

$ i? zsl v , 4 , 4 ' - ( 2 , 2-j?7i^/ve = ;u) t 7 i = /i' 4 t* ffl ^ 5 i i * 5 1' 
£3o r co |g ft Jf tt , :ixe>o***r»citxll2iKli»t)ft5 

[ 0 0 7 5 ] 

* f§ <d m m e l m * t- *j it s ie a a a m a , ie ?l a ■ft: * a> b * s t> <n -e & o -c , &§ 

38 K BffiX lil^S AS ± 9 &A $ tt , S3titE?LttAlro#I 

t-#«i--5m^wp$ii^J; , 3. jRsjtss^^isii-rs*^** 

* *s pp ad $ n it 2 ® co m m ffl \- ia ■ $ ft t , n is & je tl a* a a $ fc t * , ie tl * a 

il:l*i-6iU5tOtfc9, tfijxtt, 1 0 4 ~ 1 0 6 V/cm©tSEP*D8#t'> 
ft < i: 1 0 ~ 8 cm 2 /V-#(OjEdFL^tf)ffiSrW-r5tWA5»3S-C:'fo5» r. go IE ?L it 

ft-&fei;o^t tt, giEwitF* uv^ttKSr*-*-* t»-e*>*ttfW»'«»«**< » **** * 

^ co IE 7L ffi A if -fife ffl $nS^*ocr«<t>cr,cD**^f£Ewt><?>^iStRErfflv^ r t "C £ 
[ 0 0 7 6 ] 

t&lE IE ftfc *& L tt , #J x. tt\ |7^->7=y J ?, N , N, N ' , N - 7" h 

77^=1^-4 , 4' -•^7^7i=;l', N, N - v/ 7 i =• ^ - N , N ' - ( 3 - 
7 * =■ ) - 4, 4' - T 5 / tT 7 * - ( T P DA) , 2, 2 - tf * (4-5? 
-p- 1-^*7 5/7!=^) n , 1, 1 - fcf * (4-v>-p-hy^T5./7i 

- A ) ^ ;7 n ^ If , N, N, N ' , N -7 h7-p - h JJ vU — 4 , 4' - V s T 5 / 
t* 7 3i =. yl/ ft if *S ^ If ^ . * fc » Si, S i C , C d S tt if (O U Wt ft ^ * ^ & & . 40 

^Sfffifcffl^S^HK'^. r. coiE?L?4AM f4 , n ix b <0 IE 7L a A W 1 * X 14 2 S 

p,45iEaftAi^aiLfct,rot'fcott)ii\ 

[ 0 0 7 7 ] 

<, ^^^45i»m^aA^^^^ft<0*^^ffiSwt>coS:il^EXfflv^^i^-e^5„ 
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©tftixtfi>«rit(OS:fflt^:t^-Ct, #J kl HE * 7/^ y tB, T # U ± & S . 
Sr ± S & JR . T^#y&«a>ftft4** T/^JIil^^n^yftl, T^#y±Jg&JR<0 
ft ft 4fe > y ±i^i^^o y vftfe, ifr±£l^JgcD®Mt:$9, ft±S&«^^ D ^>' 

[ 0 0 7 8 ] 

* fc . »*LV^5S5cttK — /<V h t ltlitt*B8ft^2. 9 e V £1 T O (?) ^ f t< , 
J; 9 ^ fle 65 K tt . N a ( tt * H ft : 2. 36eV) , K ( ft * B8 » : 2. 28eV) % R 
b ( ft * BB ft : 2 . 1 6 e V ) & t>* C s ( ft * BB ft : 1 . 9 5eV)j&>fc*S«M>fe»tt 
$'n5 HXIi2l«±^7/^ y^lPi^, Ca ( ft * BB ft : 2 . 9eV) , Sr (ft* 
P^S : 2. 0-2. 5 e V ) R Tf B a ( ft • BB * : 2 . 5 2eV) li^iS*^ bIRS 

iixi4 2i»±©7^# 9±a4*#*»fbn5. t 9 » * l 1* a 

Tctt K-/<v K x RbStfC s^5>4 5*^?)IRSit5 iaxtt2«a±©7/u 

* y & jr -e fc 9 * £ b » £ u < r b 3^3 c s & 9 , fttffiit^nc s t*5o 

cttb^Tyu^y^JRtt, » 7t fife ^ K < , «^FttA«^OJt«M^*o»iO^J:9 
, SffiELl^t^Mt5i*SSofll^m^ft^l^t§:HiT'^, * fc , ft* 
SS^2. 9 e V«T^aStt K-^y h t Lt, :Jl5) 2 8Ki^7/^ y 41^jB^ 
^^-^^^^b<. 4* tw , C s Sr^^fcffl^^b^:, W KL tt * C s <t N a , C s <t K , C 
s iRbfcSlMiC s t N a iKtOfi^^tof T'fcS^t^ff* l^, C s £1 <^ =b 

-frr^tf ^ t \z x 9 , mytmti *%>m&) \^^n * * s r. £ *s -e# , i^a a^^^^o t- 

Jg<^tet-T/u*y&JR*^=iy-^^K. T ;u # y ± S <fe Jg # ^ ^ ^ ^ K , T >\> Jo ]) &m 

2aa±o4ift^«sr«ffl tttB««)»*3jsnbn5 7/^ y iitii*, r 

[0 0 7 9 ] 

**w«)#«e L*^tetei^-ctt. ^ mmm obbk * ant 

yyftMO { 7yM y iS&i^^o^^ftft^bftSS^bSRStiS liXli2i)^ 

^B^/^yt^ Ki ITIj:, ft»64l:tts 0»J a: HE . L i 2 O , L i O , Na 2 S , Na 
2 SeR^NaO^flf^So ff^ tP7;u* y ii^I^^^^t^ Ki LTIi, M 
x_\i . C a O , B a O , S r O , B e O , B a SitfC a S e#*lf bll5, * fc . # * 
L^7;^!)4*0^pyyfc«lt Ittt, 0S *. tf . L i F , N a F , K F , L i C 1 , 
KC 1 R 1* N a C I m&mi? S ^ I 7 y ±i^I ^) ^ n ^ y ft » i I t li 

C a F 2 , B a F 2 , S r F 2 , MgF 2 ^lfBeF 2 4^(D7^ftft^, ~7 

[ 0 0 8 0 ] 

* fc , «f ffiAISr**t5***i: tttt, B a , Ca, Sr. Y b , A 1 % G a , I 
n , Li, Na, C d , M g , Si, Ta, SbS^Zn^^^Sff^^I^SttSlS 
XI±2«£JL±^7c*S:$tpftfk«. Sft4feXttftft*fk»«?^ia*»XH:2aEJlJi<0» 
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/Nn^yfttif If bH5« 
[ 0 0 8 1] 

x ti\ H £ «s * . ^ f yn - his, df-rxhffi. l BS4^©4i&»i*fcft(- i 98 
iLTf^t5:i!)K-!5„ « =f- ft A « t L X <D K ff « . » ffl Pfi tt * V N * s . » » » 5 
n m~ 5 P mT-fc-So I©tfaAitt, n *v O * f A W W- 1 9 X B: 2 « fit ± 5» 4 
5 llt-fslJllTtiia, *5^li9IS©ft^»i5 J 5>45 2i»l»I^ffiAi5ra 
iLfctffcotUl\ SbC*«»-e*»5pl-S i , pM-S i C tc J; 3 IE ?L & A 10 
*t «• , nSa-Si, nla-S i C C i AWSS:. if SAi it^t 5 fc ft 

0/0 5 9 9 8^<2i^irPJ^$nr^SMa^*<*:^i:^*tt*bixSo 
[ 0 0 8 2 ] 

/IILttAI/i*I/Ifl£AI/i«SrotttELif ©^SSI^o^TSiStS. 
* -f , ifi S 4S1S±l-3fl©lStif - #J x fi\ ffl I* K ^ * ^ * K * * 1 f m fiA T 

jfSKIil 0~ 2 0 0 nra©ifflOlfl:45±5l:, ^^^^y^JJ^^ftifW 

If t'^foS*;, *H jt ft SI rt s # "b H -r < . rt> o fc' V * - tf* £ ^ L K < ft if <£> £ 

zit&mvmm. &*mmm*>mi*) t-rzm&mm* ^-s-ititftifKiomftsa 5 

- ft K , hJ)D«iaS5 0-4 0 Ot, H £ g£ 1 0" 6 ~ 1 0 _ 3 Pa. If ISO 

. 0 1~5 0nm/$K !«Sf - 5 O - 3 0 0 t , ^)55nm~5i/. mOftltftl 

Rt5Ci*ia«H». ;hb»l©«*8i, * <o _b . <?J x (i , "<y*!>i'* r 

^ifro^SCJ:'), |»*ffl*ir flJUHLlMmfiAT. }f* L< Ii5 0- 2 0 0 nm 

<o IS B co ^ flg £ » j& t , SStt5r iCi9, BFfSro*«E L «f *s»5>ix4. ft *s * 

IE ?L is a (mm) m. Bi»«s t-^M-r s ~ 1 1> -e * s , 

[ 0 0 8 3 ] 

ffi/«3ti/isa©#«E Lif <o^»*ftt Ltii, eij x , 5g3ft*«-ti-. mm 

,u ,k y _ tfy*-tf*-h, ^UT^yw-h. ^yi^rARU!*!) i-r^iif 
ft if ft Xttr.O**3J»5>***X*fcJ:03»«*r»* 
L T IS }fc Jf ( X « 3t * * ) t I— ^©il:iSffl»Ii 1 bft5fi5:«^t5<)»* i *' 
•5 „ r. r -e , f£ M L 3§ # Jf ± » $ t,!;^)?;!^!;^ i±AI<ott»i:4 5*f ttfiSr* 

J tro±»w|SE«ffl«!iW*»e>ft5*)K«r^fiS:b"C't>J:v^. 40 

^-<0^tti:U-C3~5 0Vg«SrPP*n1-5i:^^;^«aa-C-#5. * It . 2» 0> « "C « EE 
SrPPAn Lt t « «E f± «E lx "f > 5S3tW:^ < * Cft^„ £ b I- , ^ X * EH £ PP AD -f 5 # £ » 
»**« + , Bt«*s-ott«H-ftofci:Sro**3ti-5. ft *s > PP*0-f-*SE«E««E«>*J^ 

[ 0 0 8 4 ] 
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£ 5 o 
[0 0 8 5 ] 

immm] 

: ( 1 - 1 ) <D&f& 

(1) 3 - T > h7ir>-9-^/L-- 1 ~7^^;U~^xn^<s is <D & $L 
7yh7iry-9-7;UTt K 2 5 g (0. 12mol) / - /M 0 0 m L Cg* 
b , 7irh7x/yi 5g (0. 1 2 m o I ) s 28%tHI^^ h + ^K y * / — 
/UgS2 3 g ( 0 . 1 2 m o 1 ) «: JD £ . IlUTM ^KI^ I fc, R Jfc » T « * W ffi b 1t 
ID # £ ^> b . y^y-A-T^frb, 3 - T >- h ^ ir >- - 9 - 4 ^~ 1 - 7xn/i/-/p 

y >- 3 4 . Og (IR*9 1 %) S: » • 

(2) 4-T^h^ir^-9-^/U-2, 6 - 7 - tr° I) * is Is <D & 

(1) T? W fc 3 — T V h ^ ir > ~ 9-^/1^- 1 - 7x^^-/0^ / > 2 0 g (6 5mm 
ol) £r^^/~ /i^2 0 OmLCgUl, XT ^ y VSKS 1 0 g (65mmol) 

, 7Kiftth!i^^5. 4 g (0. 1 3 m o 1 ) £: AD ;L , 2 5 NPHJDlRia Ufc 0 S«* 
It, g U * "Cft *P b > #r fcH b fc & tH ^ B>J b . 7k. y^y-^~e*fc?#-b, 4 - T > h ^ 
± is -9-4 ^-2, 6 - y 7 x ^ ;u - t° !J ^ y y 1 9 . lg ( IR * 7 2 % ) Sr 0 

(3) 4 - (10-yn-e-T>h7-feV-9--f/u) - 2, 6 - v> 7 m ^ - fc° y ^ is 

(2) ti#f:4-7y F7ty-9--fyU-2, 6 - v^7 x ^/U - !i 1 9 g (4 
7 m m o 1 ) ^N, N- v?^ f 5 K 2 0 0 ra L l:SSU N-yn^e^^v-V 

^ K 9 . 2g (52mmol) & M 7L , * i& "C 8 B# P«B Ht # b . R J* T * * « tfl b 
@ ft: £ ^ 53«J b . tK . ^/-/K*ffii*L, 4 - (1 O-^o^e-TV h^ir^-9--fyU 
) - 2 , 6-^7xx;l,-f!J 4. 9 g ( 1R f 6 6 % ) £ 0 

[0 0 8 6] 

(4) 2, 4-v?T7^rwU-6 - (1 0-7x^^-7yh7ty-9--l'7l^) - fc w y ^ 

(3) 1? f# 4 - (1 0-7'n^-7yh7ty-9-^yU) - 2, 

U 5 >- 2 . Og (4. Immol) . 7*L=-/Utfuls$feO. 60g C 4 . 9 m m o 1 ) 
^^Vy** (V x ) 7^—^**74 is is tyJ*0. 1 0 g 3: 1 , 2 - y ^ h ^ y ^ 

^y20raLl:I)Sl, 2. OM^St h y 8 m L S:J0 t , 7 B# RSJ *P 8& 31 8E b 

fc. RJSHTS, fftflU:i»J^^nn^y(iS«t, Tfcgfeb, «7K®t^^hy^A 

(|R*9 1 %) afeiftSrilfco ^ W t W I i , -7 ^ x ^ ^ h ;P (MS) ^ffi^JSS, 

Btt» (^^4^1-1) t? fo 9 , ^T-*484. 1 9 tC #f b , m/e = 484-C-foofc 0 
[ 0 0 8 7 ] 

t^J&ffij 2 : 4 - (10-t7^uy-l-^f^-7yh7t>-9-^u) - 2, 6 - v> 

7 x ^ /i^ - t° y y y ( it & m i - 3 ) (d^$l 

7x=/^DyS^ft^DC»£;t5#DVS5:fflv>i:«^ij:, ± IE jS; 08 l £[^<D^ 
fpirff 5ci:i:i9, IWI Ufc » 1 - 3 ) Sr ft 0 

flS • ( 1 - 3 ) (1R$8 6%) 0 v^^^^ F/MMS) ^tlfli, ^^1 5 3 4. 2 1 
C^tL, m/e = 5 3 4 t'fcot 0 
[ 0 0 8 8 ] 

fife g>] 3 : 4 - (1 0-t7^l/y-2-^U-7y F7t>-9-^/W - 2, 6 ' - is 
7 x /V - fc° y ^ is is ( ft ^ 4fe 1 - 4 ) 

^al^/^^^>^(^^^l9^^^i-5^^v^^fflv^fc^^^i, ± IE ^ 09 1 £ If] # O $! 
fls«rfr5r*fc:J:D. B ift^ Ut • l - 4 ) £ t# fc 0 

» ( 1 - 4 ) (l|X^99%) 0 ^^^^^h^(MS)^^ftl,^ z ?-fi534. 21 
l:^L, m/e = 5 3 4 tfcof: D 



(64) 



JP 2004-2297 A 2004. 1 . 8 



[ 0 0 8 9 ] 

jt^LM-g : iU^fe (1-10) <D^$L 

(1) 3-7yh7ty-9-^/u-i-t7^i/y-i--f^~^p^;>'^^^ 

7y F7t > - 9 - 7?l/f t Fl Og (48mmol)^:^^/ — /l" 3 0 0mL.::S£fl¥b 
1— ~7 J \?.^')\/-y~7*?\/l/'&. 3 g (4 9mmo 1 ) . 2 8 % -J" h y £ & * h * v- K ^ 
^y^/^$9. 4 g ( 4 9 m m o 1 ) Sr *P x , Sit 4 BBlttf Ufco R JS H T « , W 
tUbfcHflsSr^JSUL. — ^"Cifefrb,. 3-T^h^ir>--9--r/u - 1 - -J- 7 * U 

y- 1 ->f yi/-/o^ / y i 6. 6g (iR¥9 5 %) £r # fc 0 

(2) 4-7yh7-fey-9-^^-6-t7^i/y-i-^/i^-2-7x^/v-t 0 !j^ 

> <D it 

(1) tilf:3-7y F7ty-9-^^-i-t7^i/y-i-^^-/^/yi o 

g (28mmol) 5:1^ y - ;H O O ra L ^<yX7 V^iK$4. 4g ( 

28mmol) . *8fttF!i !)A2. 3g (57mmol) £ *P X. . 2 5«FBiO«»* 

tf: 0 r « » t « , s a * -e ft *p u , w ta l ^ ^ £ & % su b . * * * 9 / - ^ t? & b . 

4-r^h^ir^-9--f/i--6--^^^l-V-l-^yu-2--^^^yi--t: 0 !J ^ v> V 8 

. 5 g ( JR * 6 7 % ) Sr # o 
[ 0 0 9 0] 

(3) 4 - (1 0-7'n^e-7yh7ty-9-^/^) -6— ■J-^^U^ — 1— 'fA'— 2 

- 7 x ^ /u - t° y ^ ^y(o^^ 

(2) tilf:4-7yF7t7-9-^^-6-t7^l/y-l-'i'^-2-7x^/U- 
* v?y8. 5g ( 1 9 m m o 1 ) £: N , Kl OOmLlCgjf 

b N N -y D ^^^yy/f F3. 6g (20mmol) Sr JP X . £ IB. T? 8 B$ R W. W b 
o KJSUTt, «r BB b fc H # S: % S«J b , * * -Ctt»L, 4 - ( 1 O - n * - 

2 g (iR*7 3%) S: » o 

(4) 4-^-7^1^^ - i - >f - 6- (io-t7^uy-i-^f/i/-7yh7ty- 
9 - -i ) -2-7x^^-t 9 i) -;^y Hfc 4fc l - l o ) /& 

(3) Tj|f:4- (10-yo^-7yh7ty-9-^^) — 6— -J-^^UV— 1 — A 
jV — 2 — 7 x ^ /U - t° y ^ _/ >- 2 . 2g (4. lmmol) s l-»-^7^U'^^ovK0 
. 85g (5. lmmol).^h^^^(hy^^-^^^^-<^)^^^^^0. 1 
1 g £ 1 , 2-v ? ^h^^^^^2 0mL(C^^L, 2. O Mgit M 8 m 
L S: AD xl . 8WHBi0«l3iai.bfc o R JC l» T « , tfUllfcB*!:^? d p yc**t, 

if f5 I t ^ 2. 33 g (IR* 9 7%) <£>|t6fe@{fc«:#fco ^ <D t> tt . ^ ^ ^ 

^ * b /u (MS) ^W^*g*> iftft < ft -& * 1 - 1 0 ) t fc D , # ^ * 5 8 4 . 23 
M b „ m/e = 5 8 4"Cfco/c 0 
[ 0 0 9 1 ] 

j|jj|Jjjj 5 :4--?"7^U>-l--<^-6 - (io-t7^yy-2--f^-7yf7t 

v - 9 - ^ ) - 2- ^^^^-t°y^^> (ft^li - i i) tf) ^ j& 

1 - -f 7 ^ i/y#nyg!,oftb9l:»lSt5*oy8S:fflv^:SJl^tt, ii IB ^ j£ #>j 4 iH 

i(Oi^5:ffnMa^ ( ft ^ 1 - 1 1 ) £ » fc . 

ft $9 (1-1 1) (1R$9 7%) o h /l" (MS) ^T-»584. 2 

3t:ML, m/e = 5 8 4 t'fcof: 0 

[ 0 0 9 2 ] 
f& m 6 : ik^Vo (2-4) ^ 

(1) 3 - (4 -7"n^-7x^/l/) - 1 - y zr- JV ~ ~7 vi ^< / ^ CD ^ f& 
4~7'n^^7X7^f't K 1 5 g (8 Immo l) / -/H 0 0 m L t , 

7tF7x/710g (83mmol) , 2 8 %t M ^ ^ '> F * * / - ^ « « 
1 5 g ( 8 1 m m o 1 ) Sat7^M#tf: 0 R * * T « * « Hi b fc EB £ 

»J b , — /^-Cffii^b, 3 - (4-7'n^-7x^;0 - 1 - 7x^^-yp^ / y 
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19. 4 g ( IK m 8 3 % ) Sr t# fc , 

(2) 4 - (4-yp^-7x^/U) - 2, 6 - 5? 7 x n ^ - fc° y 5 i/ CO 

(1) TM# fc 3 - ( 4 - 7" d ^ - 7 x ^ ;i/ ) - l- ^m^/U-^a^yvi 9 g (6 7m 
mo 1) J:x^/-/n SOmLI^SU ^>X7;v?ySS4l 0. 6g (69mm 

0 1 ) , Hi 5g ( 1 3 8 m m o 1 ) £ AO ;i , 1 2 P$ M AD M WL b 0 
SlSUTi, Stt4"Cftau, #r tti b fc *§ d S; ^E> »J b , * . ^/-/K^»L, 4 - ( 
4 -7"d^-7 x^/l/) - 2, 6-^7x-yu-tr!l 1 5. 9g (iR$6 l %) Sr 
»fco 

[0 0 9 3 ] 

(3) 4 - [4 - (1 0-t7^i/y-2-^;u-7yf7iry-9--f^) - ^^-yu 

1 - 2, 6 - y 7 x ^ ;u - t° U ^ V (ft^tl 2 - 4 ) CD ^ 

(2) ~C # fc 4 - (4 -yn^-7x^;u) - 2, 6 - ^ 7 x ^ ^ - t° |j ^ ^ > 1 . 8g 
(4. 6 m m o 1 ) , 10-t7#uy-2-^;U-7yh7ty-9-*nyJl, 6 

g (4. 6mmol) , =r V 9 J* (hy^^^/i/^^^^^) /^^^O. 1 1 g £- 
1, 2-^^ h^v/x^y2 OmLCilfl, 2. OMRSt h !) ^TkSfS 7 m L-S:JO 
x. „ 6B»IBftHR31«Ufc. R J6 m T « , WttlbfcHffSr^^nci^^^jrSWb, * 2fc b 

. iTkSt^thy ntgfifco ««*«*b»e>ixfc^risteSr^^> r --^-eft*i"5 

: i i:J: ^ 2. lg (K¥7 4%) oHfifi@ft:Sr#fco ^^t^li, x ^ >< y- h /u 
(MS) ( <ffc » 2 - 4 ) v . # * 6 1 O . 2 4(C^L, m / 

e = 6 1 0 Tr fc o fc 0 

[0 0 9 4] 

^IH7 : it & m (3-3) <D^J& 

(1) 3-T>'h9ir>'-9-^yU-l-fc o y^>-2-^yi--^n-<y>'(^^^i 

7y h7ty-9-7;i'7 f t KlOg (48mmol) S:x^ / 3 O 0 m LUSSl 

, 2 - 7tf /H:°!J yy 5. 9g (49mmoI) x 2 8 %t Ml !) A ^ F ^ 

/-^»»9. 4 g ( 4 9 m m o 1 ) S: AD X> iifiT? 4 «H«tf I fc, RAS»T«."«fffl 
b fc @ ^> £ij b , ^ / — ^t*«c^l, 3-ry F7t^-9-^f;i--l-tly7- 
2»^;U-7d^7 y l 4. 2g ( Ifc m 9 5 % ) £ fc 0 

(2) 4-7V h7t>-9 f/U-2-7x^/U-6-t 0 !)yy-2~-f/l^-fc 0 y ^ \s 

( 1 ) -c # fc 3 - r . > h7ty-9-^/u-i - t 4 y i? - 2 - 4 - y & ^< ; ^ i 0 g 

(3 2mmol) ^x^/-/H OOmLCgSU X7 ; 5 . lg (3 

3mmol) , M 2. 6g (65mmol) &* AO X. , 2 5 RB AD f& 38 SK b 

fc o K JS » T ^ > £ A * £P b . «f Hi b fc IS B S B ^ S'J b . * , ^/-/K'S^l, 4 
-7yhy^y-9~^/u-2-7x^;i'-6-t o yv ; y--2--f/^-t: o y ; y> 1 2. 
4 g ( IR ^ 9 4 % ) Sr ff> fc 0 

(3) 4 - (io-yp^-7yh7ty-9-^^) - 2- > r ^^/i--6-e 0 yv ; ^~ 
2 - /u - t° y ^ v?y(7)^^ 

(2) t?t#fc4 - 7^ hyiry-9-^^-2-7x^/i^-6-t o y v'V — 2— -Y/U-tf 
!J 5 1 2 g (30mmol) £: N , N-v?^f/^/^7; Kl OOmLl:g|L, 

N-yn^^^yV^^ K5. 9g (3 3ramo 1 ) SrJDi, tflt 8 NfP5«)$ Lfc c 5 
IS T ft , W UJ b fc @ # S: »J b , 7K . ^/-/K'ft^l, 4 - 

h7ty-9--f/u) - 2-7x^yu - 6 - t^ yy - 2 ->f yu- yy 1 o. 8g 

( IR m 7 3 % ) Sr » fc o 
[ 0 0 9 5 ] 

(4) 4 - (10-t7^l/y-l-^(yi/-7yh7ty-9-^/i') - 2- ^^^/u- 
6 - \+ D i? >> - 2 - *f V I) 5. i?f HK-fr W 3 - 3 ) cr> ^ /& 

(2) X* » fc 4 - (1 0-yn^e-TVh-7^>-9-^/l-) - 2- 7^n^^-6-fc: o y 
v J ^-2-^/U-t: o y^ix^2. 2g (4. 5 m m o 1 ) , 1 - t7^ l/y^'n y|?0. 
88g (5. lmmol) , xh^^r^ (hU^mzwl'/*;;*:^:/) /<7^?AO. 11 
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gtlf 2 -^^'>x^20mLl:S)IU 2. 0 h V * A * * 8 m L 

t^^iti!), 2. 5g (HX^99%) <7)*efe@»S:»fc. - ® *> <*> » » ^ * * ^ * 
b* (MS) #*rW*S*. I^lt Hfc£4ftl3-3) T?*,9, ^* 5 3 5 ' 20Ci}U 

m / e = 5 3 5 T* fo o 7c » 
[ 0 0 9 6 ] 

a^W8 : 4 - (10-t7^y-2-^-7yh7ty-9-^H - 2 - 7 * - 

i-t7?uy#py»»ftbDi:»(St5*> 3 i'Si*ffl l ^»* l4 « i K * fll 7 i IS] io 

<it& M (3-4) ( K * 9 2 % ) . b >\> (MS) »«fli> # * 5 3 5 . 20 

|;ML, m/e = 5 3 5 t'fcofc, 
[ 0 0 9 7 ] 

-gsfeffj 9 : 4 ' - (1 0-t7^y-2--f^-7y h7t^-9-^H - [2, 2 
' ; 6' , 2" ] 9 - ^ y > ( -ft 5 - 4 ) <D^f& 

A' -9 on- [ 2 , 2' ; 6 ' , 2"]* — fcT y 5? V 1 . 8g (6. 7 m m o 1 ) , 1 
0 _ t7;?wy _2-H'/l'-7yh7t>'-9-#nyi2. Og (5. 7 m m o 1 ) . 

? v?** <.\> 9 ■? v.-***? * j»o . 1 4 g * 1 - 2-^h :j f->^* 

^OmLlrSIL, 2. 0M^StMn*Sl9mL5:i»i, 7 I* B8 » m m ffi. U fc 20 

(«X^84%) roH&feBttfc»fco ~ CO t> CD t* . * * * (MS) 

Bft* (-OS'S-* 5 - 4 ) -e* «J . »^1 5 3 5. 2 0liML, m /e = 5 3 5 ffcofc„ 
[ 0 0 9 8] 

1 0 : (6-18) 

(1) 6 _ (4_y n *- 7 * = yU) - 3 -7*=7U- [1, 2, 4] M7^«M 
2 4' - '^7o^7t F7x/75. Og (18mmo 1) . V V -Y 7U t K 7 -7 :/ 4 

9g (36mmol) & ft gft 2 0 m L «f # L , ft ft T 5 g 5r X. . 10 

»ra*D*aSfEUfc. R « * T « , 7K £ *P *. . 'J 9 a n y * v T till Hi L fc . # « * £ ft 7K 30 
^7-by^^7K^?S > ft * tK T* Sfe * L, , «*Stt h^AT-SILfc, IS SSt * S * L » 
f,Hfc4^i^^/-^t-ftift5* il'i^ 1- 6g (4x^29%) <o 6 - (4- 

^o*-7*=7U) -3-7*-*- [1. 2, 4] h y T v? V £ '# fc . 

(2 ) 6 - [4 - (10--7-7^l^^-2--('/l'-TVh7-fe^-9--r/l-) - 7 * _ 7U 
] _3_ 73L - /U - [ 1 , 2, 4] h y T 5? ^ (UI6-1 8) (O ffc 

(1) # fc 6 - (4-7*D*-7x-/V) - 3- 7ai^7U- [1, 2, 4] h y 7 -7 
1. 6g (5. lmmol) . 1 0 - t 7 ^ V- 2 - ^ 7 > h 7 t V - 9 y 

8 1. 8g (5. 2 m m o I ) . ^ h 7 * * ( HI 7»^*^7 ^) /<7 5>»i O . 
lOgSrl 2 - -7 y F+yx^y20mLl:S«U 2. 0 MKit b y 1 
0mLfc»'jt, 6*l»10*ailtfc. R1SII7«. «rB t fcB#t 5? ? n a y# yfc»» 40 

7XifcL, **iitn)ni?s*tfc. femzw£vmbniz±f&®>*: * * ; - » 

tft^tSiiia^ 1. 1 7 g ( HX * 4 3 % ) <D ft & m& & ft fc . r <o t <o I* . t 
*x-<9 b 7U (MS) # W<D*g* » I»» (W»6-18) -efc 9 , ^* 5 3 5 ' 2 
0 tc # L > m/e = 5 3 5 T-foofc 0 
[ 0 0 9 9 ] 

-a-fifcfli] i i ■. Vc^m (8-4) <o -g- 

(1) 2- (4 -7n*-7 - * / *t !l 

2> 4 > _c? 7 f n-eT-feh7*y>'10g (36mmol) , 1, 2-7*-U-^^T5 
^4 Og (37mmol) ^^/-/l'2 OmLff, 3. 5B*IBillM«6Lfc. R£ 
*T*. *J*Ufcfcft&?»S'JL, L, 2- ( 4 -yp*-7^^) - 50 
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* y v y >- * 4 . 2 g (tt*4 i %) * m ft o 

(2) 2 - (4-ry h7ty-9-^/i/-7x^^) -^y^-y-y^co^/S; 

(1) tM# ft 2 — (4 - 7'n^-7i^^) - !i y 2. Og (7. Ommol) 

N 9-7^ h7ty#nySl , 7g (7. 7mmol) s h 7 * ( h li 7 m ^ 7ft 

* 7 ^ > ) 7 ^ 0 . 1 6 g 1 , 2-^^ ^i/x^y2 OmLllgSL, 2. 0 
M^^t h y ^atK^H 2mL^iDi, 6 P# K AD §* il iffi b ft 0 SlSUTt, W £B b ft. H 
#iv??nn^y|:»SL % * ife b . **Mt F 5 ^TRIllfc. * JK «: « * b » 

7xx/l/) -^ry^rt!J^2. 3 7g (lR$8 8%) £M# ft 0 
[0100] 

(3) 2 - [4 - (10-yD^-7yh7ty~9-^f/M -7x^/1/] - ^/ ^rt!J 

(2) TM# ft 2 - {4-T^by±>'-9-4^-y^.=-^) - * / 3r y >- 2 . 37g 
(6. 2mmo 1) S: N , N-v^^f /^/^7; K2 OmLI:SSL, N - 7 n X ^ 

; Kl. 2g (6. 7mmol) ?:j3Di, 1 S 8 «f P 0 1ftj$ t /c 0 SUHTi, «T 
Blfc@*S:5B]L, zk , ^/-/K'ffi^L, 2 - [4 - (lO-yn^e-T^h^-fe 
^ - 9 - A- ) - 7 m :=wu ] - ^/ 3r-y-y>-2. 24 g ( K $ 7 8%) £ ^# ft <> 

(4) 2 - [4 - (10-t7^l/y-2->fyU-7yh7ty-9-/fyl/) - 7x^/1/ 
] - ^r/^rt y > ( ft ^ 4£> 8 - 4 ) ^ 

(3) T* W ft 2 - [4 - (i o-7'o ; e-7y F7ty-9-^f/u) - 7 =. /u ] - ^ y 

^rt !l y 2. 2g (4. 8mmol) , 2-^7^U^3j?n^ggO. 98g (5. 7mm 
ol) .xh^^r^ (hy^^^/U^^^^>-) ^ 9 V s ^ A 0 . 1 1 g^l, / h 

^^>^^^2 0mL(^^ft¥L. 2. OMg^t h ^ ^ *SS 8 m L ^ » X , 6 P# P*1 *D 
58 SE b ft o R ^ T m , IfliSlfcift^^^o^yCgdl, ?K Sfc b . *£ zK «t K ^ h 

y ? a e a u ft o §i5ri* i#bn^t^ti$:^y-/K^^t§i^a 9, 2 

. 4g (K$9 9%) 60jtSfe@#:Sr#ft 0 ^<0%<0\X^ 7^ ^ ^ V h (MS) 5>W<^ 
Jg: , @ ^ ( ft ^ 4£> 8 - 4 ) "C 9 , 5^*508. 1 9i^ML. m/e = 508-Cfc 

0 ft 0 

[ 0 1 0 1 ] 

^^^J 1 2 (1 0-1 8) 

(1) 2 - (4-^0^ — ^zn^yU) - 4- 7x^;l/-^r7 li y(D^^c 
4-7 ? n^7th7x;y5. Og (2 5 m m o 1) , 2 - T ^ / ^< ^ y' 7 =z S Z/ 5 . 0 
g (2 5mmol) ^ y 5 O m L leg* L , 7^ftt M ^ A 3 . 1 g $r*Di, 

7*iBjo*aiatLfc. Rte»7«, m h ti ft e & & * . ^ * y - ^ -e st & b . 2 

- (4-y f u ^e~y^=./U) ~4-7x^/U-Jr/!Jy5. 5 6 g (K$6 1 %) £r f# ft 

(2) 2~ [4 - (1 0-t7^l/y-2--f/U~7yh7ty-9--f/l/) -7x^yU 

1 - 4- 7x^^-^7 y y ( ft ^ 4£> l o - l 8 ) j& 

(1) ~C Wf ft 2 - (4 - 7 P^e-7x^/U) - 4- 7x^/U-Jr/!iy2. Og (5. 6 
mmol). 10-t7^uy-2-^;U-7yh7ty-9-^py^2. Og (5. 
7mmol) N V V ^ ^ (hll7x^^^77>fy) 7 y ^ A 0 . 1 0 g £ 1 , 2 - 
yy FJr'>i^y20raLl;gj|L, 2. OMgithy f> A 8 m L ^iD i , 6 0# 

BlDi««Lfco R Jfc » T f£ > «ftillfci*Sr^^oD>^yi:^«l, zK Sfc b . *S zk «t 

9 > 2. 07g ( iR m 6 4 % ) <OM& 6 H * S: # ft o - *> <£> tt , ^ ^ ^ ^ ^ h /U- (MS 
) # #f O *S HI , (ft^ftl O-l 8) "C 9 , ^^458 3. 2 3lljPtU m / e 

- 5 8 3 fe o ft o 
[0102] 

iMi 3 : ik&m I 1 4 - 7 ) <D&J& 
(1) 2 - (4-7'd^-7x^;U) - A % ? J [1, 2 - a ] fc° y v>* ^ (D & & 2 , 4 * 
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-5?^n*r-feh7»/V15g ( 5 4 m m o 1 ) . 2-75/^^5. 2 g (55 
m m o 1 ) ti^-*100mLl:**b.*l**th!I^T. 0 g £ JD x . 6 R» 
IBJH*l*tfc, E£*Ttfc, t^tfefefplr^S'lt^ / 2- ( 

4_y,2*- 73i = ^) - -f 5 ^ y [ 1 , 2 - a ] 5 g ( JR.* 8 5 % ) Sr 

( 2) 2 - [4 - (10-t7ny-2-'f;l'-7yh5ti'-9-'f^) - 7 :* ~ A- 
] _ 4 5 y y [ j , 2 - a ] t° !) V s V (WHI14-7) <D -g- J& 
( 1 ) -C # fc 2 - (4-^n-e-7^^^) - 4 i [ 1 , 2 - a ] f l> 5> V 1 . 5 g 

(5. Smmol) . 1 0 - t 7 ^ V- 2 W 7 > h 7 t V" 9 - *' 2 . 0 

g (5. 78mmol) . X h 7 * * (hy7o, = /U**7^) 7 5? * A 0 . 1 3 g 10 
£ j 2 --^ F^yx^30raLl:S«L, 2. 0 tt h!) ^ 8 . 6m 

l j in x. , 6B»M*P«a«Ufc. RiS * T * . ffttltfeSff?:^^ on^yl^«L, 

^tsiiciD. i. 2 g (ir*4 5%) <Dnn&mfo*mtz.„ z. n t» w i* , * 7 ^ 

* h 7U ( M S ) MOSS, S»tt ( ft ■& * 1 4 - 7 ) -C fc 9 . »^t 4 9 6. 1 9 # 
L, m/e = 4 9 6 T* fc o 0 
[0103] 

BE ffll 1 4 : 9 - (10-i-7^U^-2-^/U-TVh7-fe^-9-^^) ~ T ^ U -> 
V ( -ft m 1 3-4) 

3g (6. lmmol) , 10-^7^1/^-2-^ ^ - T 20 
y ^ ty _ 9 _#nyif2. Og (5. 7mmol) , r h7*7 (H ,7l - /U *^ 
7^)/<5i>?A0. 1 0 g £ 1 , 2-v : ^H^->^^^20mL^^»L, 2. OM 
SSt h!) A*jg«8mLSrait, 6SMIl«tfc. R lfc * T * . «f W L fc @ {* fc 

fct**t^*/-^tft#t5riC±9, 2. 16g (ifc*7 4%) W^HfeS^Sr 
» fc . iwt^tt, -r 7 * h 7U- (MS) »lfo8l- ( ft m 1 3 - 4 ) -e *> 

0, ^^14 8 1. 1 8HSL, m/e = 48 lt'fcofc. 

[0104] 



a. 



30 



I = -7 7 u-yy dk^ti 3-ii) 

9 _ ( 4 -7n^--7:c~7U) -T^y^yi. 6g (4. 8mmol) . 1 0 - ~T 7 Z 
l /y _2-^/W-7y ^ty-9-#o^il. 6g (4. § nam o \ ) ^ J- V 7 * 

( h V 7 * = A- * X 7 -f V ) /< 5 'J V J» 0 . 1 1 §5:1, 2-v?^h d r'>^^>'20mL 
I' *8 * L- s 2. OM^KthD ^AiiS^mLlrJlllx, 6^BiDl&lSlfc. RJS^T 
& , ffHilfciftlrvJ^no^^ ytcgjlL^ 7K ife L , ^KteS^^y^^^&^Lfc, 
SI!:S4U»f)nfe4(«^S:^/-"'-C^^t5ritJ:!), 1. 98g (ft*74 

% ) «5j»e6H*sr»fc. cwt^tt, i* ^ (ms) &vr<»mm* nth® (ft 

-g-^13-1 1) X'h K> . #^£557. 2 1 CML, m/ e = 5 5 7 ffeofc. 
[0105] 

£ Efc gij 1 6 : 2 - [4 - (10-7x-/l'7yh7ty-9-^H - 7 * = A- ] - -f 5 40 

y y [i, 2 - a ] fpyv (ft^ftl 4-1) <D 

*J i 3 *> (2) K *s -c, io-t7^y-2--{^-7yl>7ty-9-*py 

J: 5 , 3. 4 g (iRsp7 8%)0>|ttefeB(*S:&fc. ?7^n* (MS 

) # if W & * , @ ^ (ft * 1 4 - 1 ) -C fc 9 . # £ 4 4 6 . 1 8 MU m/e = 
4 4 6 t-*ofc„ 
[0106] 

g ffij 1 7 : 2 - [4 - (10-lf7 I =*-2-'f/V-7yl-7ty-9-^) - 7 
= ,u ] _^ 5 ^y- [i, 2 - a ] fc'^'77 (ft^H 4-2) W $ 

-frftfl 1 3 05 (2) 10-^7^1/^-2-^ /w -r>h7-feV-9-*°^ 50 
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Wt <0 i\ t> Y) v 1 O - 7 ^ ~ ^ ~ 2 - >{ & — T *s V 7 ^ is — 9 - IS v & m^tz.l&kfV 

w: m m <o & «s td <t d , 3 . 4 g (ir$-8 i %) onefeBftSr^fco rotate, 

h /U (MS) # W <E> *£ * * B » «J Ut^M 1 4 - 2 ) t? *> 5 , »^1 5 2 2. 2 1 lc 
*t b . m/e = 5 2 2 t4of: 0 
10 10 7] 

1 8 : 2 - [4~ (10-t7^l/y-l-^/^TyF7ty-9-^/l') -7 
^ - ,u ] - >f ^ ^ ✓ [l, 2 - a ] t fl J y > Ufc % 1 4 - 6 ) <7> 

-£j5£0iji 3 co (2) icijo^T, i o-t7^i/y-2--f/u-ryh7ty-9-^oy 

Bg <E> ft fc> 9U: . 1 O-^y^U^-l-^^-T^h^ir^-Q-^n^^^^^fc^^ 
W:ia«l<7>«f^JcJ:0. 2. 6g (iR$7 2%) <7}$tS£,gft:Sr*#fCo KOt^lj:, -e^^ 
^ * h/U (MS) 5> #f <7> m . 165* ^ 1 4 - 6 ) fc 9 . ^^-fi496. 1 9 C 

3Pt b , m/e==4 9 6 l?foofc 0 

[0108] 
^^W 1 9 : (ft^ft 1 4-5) CO^^ 

(1) 2 - [4 - (i o-yn^-ry F7ty-9-^f/u) -7x^;i/] - ^ ? y [ 
i, 2 - a ] t° y ^y^)^^ 

4 ' - 3- K7t F7x/y 2 0 g (8 1mmo 1) SrgfB^OOmLKliS^b. 7k Jft 
TT\ Ifl 2. 8g ( 8 1 m m o I ) £ AD X_ , 1 5 t) f 3 H j|» t fc e 
IB Sfc b fc * * 7KSriD^, WtittbfclIlfrSr^igb, fi 2 - :/ n * - 4 ' - F7x 
/>2 7 gSrifco 

# ^ tl 7c ffi 2 - y o - 4 • _ 3 _^ T - ir ^ 7ir . /V 2 7g (83mmol) , 2 - T 
; 7 t'^ y > 8 . Og (8 5mmol)^^^y — /l^2 0 OmLtg^l, KS*lt 

M^Aiog^jD^, 6 u# m jp I?* s ft b it o k jes * t « , ig l . t#bn/cis 0 i*7k, 

x^/-/K^»L, 2 - (4-3-K7xn/U) [ 1 , 2 - a ] b:° y > 2 

1 g ( IS * 8 2 % ) Sr » o 

2 - ( 4 - 3 - K7 x ^/U) - ; ^ / [1, 2-a] t' Jj y y 1 0 . 6g (3 3 m m o 
1) . 10-^D^er^h7-fe>--9-^n>g?10g ( 3 3 m o 1 ) . ^ b ^ ^ ^ ( h 
U7x^y^^7^y) /^'^AO. 7 7 g 1 , 2-i/y h =^r ^ V 1 0 0 m L 
*g L . 2 . OMRSt hy !>A7kgffi5 OmLSriDt, 7WPBB*D«hai8IEUfcoSl6»T 

* . % i§ b , e> tt S S: * . *.9 / — ^ *fe if- b , 2 - [ 4 - (10~^o^e-T> 
h7-fe>-9-^/U) ^ 7 x --T^^y' [1, 2-a] y y 1 1 . 7 g ( Ifc 

^78%) Sr » fc o 

(2) 2 - [4 - (10 - [ 1 , 1 J ; 3' , 1 ' ' ] 9 — 7 ^ - 5 ' - ^ - T V 
h^-fe^-9--fyU) -7x^/U] - >T ^ # ✓ [ 1 , 2-a] t' 9 ^ y «^&14-5 
) <7) 

2 - [4 - (i o'-^D^-ry i>7ty-9-^f;W - 7 ^ ^ /u- ] ->f [1, 2 

- a ] fc 6 U ^ y 2 . 5g (5. 5 m m o 1 ) , [ 1 , 1 ' ; 3 ' , 1' ' ] ^-7x^/1^ 

- 5 ' -#Dy»l . 6g (5. 8 m m o 1 ) , =f V =7 * ^ (h l J7=^=-^^^7-(>) 
7 v 5 * O . 1 3 g 1 , 2 — -^;*h*S/:r.*:x2 0niLfc:*J&»b* 2. 0M^g?t h 

y ^*»89mLS:aii % 8 B# M An HR H ft b fc 0 K tf? J* T ^ > i§ b . » b *x fc 3£ H B 0 Sr 
* , / ^/ -^tfti^L, 2. 4g ( Jft * 7 1 % ) WjtefeHi*:fc»fc. C^t©B, 
-e^^^^h/U (MS) 7>W^g^, S M "C fc t> , # ^ 5 9 8 . 2 4 C M t > m / e 
= 5 9 8 -C fc o o 
[0109] 

^ fig gij 2 0 : 2 - [4 - (io-7xtyM/y-9-^^-Tyh7ty-9-^^) 

-7x^;l/] - >T ^ ? J [ 1 , 2 - a ] b° y > ( ^ ^ 4fe 1 4 - 8 ) <D £ & 
& J& 011 1 9 \Z *3 V* T . [1, 1 ' ; 3 * , 1 ' * ] * — 7 m yU - 5 ' -^a^K^ftfc 
9 -7xty M/yjRDyS!Srfflt^cH^ttl3«(7)tt^i: J: 9 , 2. 4g ( * 7 
8%) OJI 6 i#/c 0 rot^'tt, ^ ^ ^ ^ hyu (MS) ^ W O ^ * , ( 

ft^ftl 4-8) tfc^ 5)^1 4 4 6. 1 8 C»L, m/ e = 4 4 6 tifeofc, 
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[01 10] 

j& M 2 1 : 2 - [4 - (1 0-7/I/*7y7>'-3->f;l'-7y h7*^-9->f ^) 
- 7 3i - /I- ] -^^V" [1, 2 - a ] t°y>?> 14-9) fife 

l 9 fc*3V*-c , [l, l ' ; 3 ' , l • ' ] 9 — 7x.=-/i>-5 9 -rt u >>m<oKt> 

3%) <Djt6feBfr8r#fc 0 - ^ t> <0 n s t * * ^ ? b (MS) 5>#r<7}£§JP:> Iftft ( 

(Uftl 4-9) t'fc D , ^ ft 5 7 0 . 2 1 lr»L, m/e = 5 7 0T?S>ofc 0 

[0111] 
± fife m 2 2 : (ft^ftl 5-1) 

(1) 2 - (4 - 7^0^-7x^/1/) - [1, 2 - a ] fc° y > <D 

-a fife 

4 * -yn^ynlft7x/y5. Og (23mmol) ft B85 OmLl:S*a, * 
ftTT\ H iff 3 . 7g (23mmo 1) ft *P X , 1 0 t t 3 Rf^iff Lfc 0 * * <D 6 ^ 
L fctt , 7k ftiO ^ . ^^nn^yttttfilto * * /■ ft * ft b , S*t Ml^t 
KSLt, « « S: « * b . #&n*ilg*S: — 2, 4 ' - ^ ^ a ^ ^ o fc° 

t7x / y4. 3 g (6*6 3%) ft W fc 0 

W h Hfz 2 , 4 9 -'J^vt^-yu\f^ry^/lyA. 3g ( 1 5 m m o 1 ) , 2 — T ^ / 
If J V 1 . 4g ( 1 5 m m o 1 ) ^ i ^ / - ^ 5 0 m L ^ L , M) ^ 

A 1 . 9 g £ AD X. . 6 B# KB to m M it b fc o R J© * T * . * ft *D . ^^nn^^vettffi 
Ltc 0 t«i^7Kft L, K8tH)n-CK«lfco £: B * b . »E)lifc'>o y /fc 

^J*y/^7A^ar h^7 7^-l:i?»l!l, 2 - (4-yn^-7x^;U) - 3 
— t^ns-J^?*/ [ 1 , 2 - a ] If ]) i? S 1 . 6 g (IR*3 7%) ft » fc 0 

(2) 2 - [4 - (10-t7?l/y-2-^f/l/-7yh7ty-9->f^) - 7 x ^ /U 
] -3-^^/U~-f^^y [1, 2 - a ] ( ft «5 1 5 - 1 ) <7) 1^ fife 

^ J* 01 1 3 <D (2) Jo ^ t , 2 - (4-7'n^-7x^/H - >T ^ ^ ^ [ 1 , 2-a] 
t° !) y y (7) ft ^ !) t: , 2 — (4 - 7 > P : t-7x^/l-) - 3 — ^ f fl* - -Y ^ ^ V [ 1 , 2 - 
a] b°y^>-ft^V^fcJ^^^|W]«cr)^^^J:»9, 1. 9g (K?7 0%) <D Jt 6 & [§ t£ ft 
f# 0 :<D{)(D|j:, ^ ^ ^ h7U (MS) ftffi <D%£$k , ifift ( ft «F 1 5-1) T? fo 
>9 , ^^-15 1 0. 2 3(r^b>m/e-510T-fcofc 0 
[0112] 
^^«2 3 : (ft^^l5-3)<D-£fife 

(1) 2 - (4-^r2^e-y=c=./U) -6-^^-^;^/ [1, 2-a] t'^^y^) 

l^fife 

2, 4 ' - y/ n^rir F7x/y5 g (18 mmol) . 2-T^/-5-t: 0 ^y 
>- 2 . Og ( 1 9 m m o 1 ) / - /U 0 m L ilg^ L, RS7)c|t F !) ^ 2 . 

9 g ft ad a , 6 b# n in s m b *: c r jts * t « , % ii b , w b tt fc *s a ft tk . 3i # y - 

■C ft # b , 2 - (4 -7 P^^7x^/U) - [ 1 , 2-a] *T JJ 

V 4 . 2 g ( JR Sp 8 1 % ) ft # fc o 

(2) 2 - [4 - (1 0-t7^Uy-2-^^-Tyh7ty-9-^/U) "7x^/1/ 
] - 6- y^^--r^^^ [1, 2-a] t°y ^y (ft^ftl 5-3) CO fife 

^ fig #1 1 3 (£> (2) Id 33 V * T , 2 - (4 - 7 D^-7x^/l^) - 4 $ ¥ / [ 1 , 2 - a ] 
t° U V <£> ft ;fc> 9 l£ . 2 - (4 - 7"o ; t-7x^yU) - [ 1 , 2 - 

a] ^y^^tffll^UJl^ttlRl«^»^^J:9. I - 6g (IR*5 5%) O 6 @ f$ ft 
f# fc 0 ^(D h co\±^ ^ X ? b f\s (MS) # #t co J£ . S (ft #3 ( ft * 1 5-3) "C fc 
9 > ^^15 1 0. 2 3 b , m/e = 5 1 0 tfoofc 0 

[0113] 
± fife giJ 2 4 : (ft ^$31 5-4) ^^fife 

(1) 2 - (4-yo^-7x^/U) - [1, 2-a] \? V V ><D 

^fi£ 

^ fife ^ij 2 3 <d (i) ic 4o v ^ x , 2 - r / - 5 - !i ^i: 2 - r ^ y - 4 - t° 
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=* i) ^ & m\*^fcsx*mmm<DWii$\z x *) , 2- (4 -yu^-?^^^) -7-^^a-- 

4 * ? J [ 1 , 2 - a ] b° ]) > 2 . 8 g (ft*5 4%) Zmtz 0 

(2) 2 - [4 - (1 0-t7^l/y-2-^/V-7>h7ty~9-'l'yU) - 7 x ^ 
] - [1, 2-a] fc° y :/ >- (ft^fel 5-4) CO^^c 

« 1 3 60 (2) *3 ^ T , 2 - (4-yp^-7x^yU) _ ^ ^ ^ y [ X> 2-a] 
t° y > CO ft ;b 9 I- , 2 - (4 - 7"p^-7x^^) _ 7 _y^ yU _^^^ : / [ lf 2 - 
a] trjJ^^feffll^fcB^Htnai«>l»f^K:J:9, 1. 6g («*5 7%) co»efe@#:£: 
» fc o r. <o t> co . * ^ ^ y h ^ (MS) # #r CO j?l , @#)^ (fc&M 1 5-4) -c fc 
9 > 5> ^ * 5 1 0. 2 1 \Z. *f b , m / e = 5 1 0 o 1t 0 

[0114] 10 

-fr a ffl 2 5 : (it&VQ 1 5 - 5 ) CO ^ 

(1) 2 - (4 -7'n^-7x^yU) - 8 - ^ ^ ^ "— ^ ^ ^ ✓ [ 1 , 2 - a ] t'^ ^7(7) 

^^^J 2 3 CO (1) iClioV^T. 2 - 7 y - 5 - t° n y y CO ft Jo ^) i: 2 - 7 ; ~ 3 - t° 

=i V >-^/^^7cJbX^^fW]1l(7)^f^^J: 9 , 2 - (4-^n-e-^^r^/U) - 8 - ^ ^ /U - 

^ ^ J [ 1 , 2 - a ] tT 5 y y 3 . 5 g (IR$6 8%) W 0 

(2) 2 - [4 - (1 0 - ^ y ^ U >- - 2 - <4 >V - T 1/ h^irV - 9-^/U) - ^^^yU- 
] -8-y^/u-^^^y [ i , 2 - a ] tr y v>* > ( <fc ft 1 5 - 5 ) CO ^ 

1 3 <D (2) (djoVNT, 2 - (4 -7n^-7x^yb) - >f ^ ^ J [l, 2 - a ] 

t:° y z? z/ <n ft t> 9 \z % 2 - (4 - -7 vi ^ - -7 ^ - /u ) - s - ^ ^ /i- - -y s ^ y ' [ 1 , 2 - 20 

a] fc° y v * ffl In 7c EJL ^ tt 1^} ^ CO » ^ (r «t «9 . 1 . 8g (JR$6 4%) CO J| 6 fe I§ £ 
t#fc c ^ CO h CO \± , ^ ^ ^ h yu (MS) # W <0 *§ IR . Sft» 1 5-5) "C fc 

<9 , # ^ fi 5 1 0 . 2 11^11, m/e = 5 1 0T'fcof: 0 
[01 15] 
Mlj 6 : Ufc ft 1 6 - 3 ) <D^/& 

(i) 2 - (4-yn^-7x^/u) - ^ ^ y [2, i - a ] -ry^r/yvcoi^/S; 
m 2 3 co (i) i-jo^x. 2-7;y-5-t°ny y^ft^^ci - r;/^y^y 

v is*m^it&>jk\imm<nVkfe\^ . 2 - ^-^n^-^^^/to - * ? y [2, 
i-a]-ry^yy>-5. 1 g (te*8 8%)S:#feo 

( 20 2 - [4 - (10— 2— ^/U-TVh9-fe>--9--Y/^) - y^^/U 30 

3 - ^ y [2, i-a] y^y y 7 Ut 1 6 - 3 ) CO ^ $c 

^^^1 3(D (2) *5 ^ T . 2 - (4 - 7' D^e - 7x^/U) - ^ ^ y [1, 2-a] 
fc° y ^ <D ft f> 9 I- , 2 - (4 - 7"u^-7x^/b) --f^^y [2, 1 - a ] -Y V * ✓ 
yvS:fflV^£JL^ttia«^akfP^J:9. 2. 2g (1R*7 2%) <0jtafeB#Sr»fc o r. 

CO t> CO x * * y h ;U (MS) # #T CO 3$ HI N g 4£> (ft^ft 16-3) t» fo «9 . 

*546. 2 1 H»1, m/e = 5 4 6 tfcofc fl 
[0116] 

± f£ M 2 7 : (ft^ftl 6-7) <7>i^ 

(1) 2 - (4-yp^-7xx/l.) - ^ ^ y [1, 2-a] t° y ^ > CO -gvtfc 
^jsg^j23co (1) C^o^t , 2 - 7 ; y - 5 - t'p !i 70ft^ !) I: 2 - 7 ; y t' !l 40 

^ & m^ttsxft&mm<oi&ftiz: x *) % 2 - (4-yn^-7x^/M - ^ y y [1, 2 

-a] f!);v;74. 1 g ( Ifc * 8 3 % ) # fc 0 

(2) 2 - [4 - (1 0-~r-7?Ul/— 2-<4/V-Tl>'V = 7±^-9-4^) ~ 7 x ^ ;1/ 

] --r^^y ci, 2-a] b°y^iy^ (ft^fti 6-7) <o^& 

&f$M 1 3 <D (2) Hio^t s 2 - (4-^D^-^m^/lx) [ 1 , 2-a] 

e y >^ v <o ft d \z , 2 - (4 -7'p^-7x^^) --r^^y [1, 2-a] t° y ^ ^ 

>Srfflt^EJL#K±W«<^tft^^J:9, 1. 7g («*6 2%) w»fei»:*#fc, Z <D h 
CO He , ^^^-<^h/i. (MS) ^W^^gm> H^fel6-7) "C * 9 . 5>^*4 

9 7. 1 9|;^l, m/e = 4 9 7 Tfcofc 0 

[0117] 50 
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& & M 2 8 : (it^ Vd 1 9 - 1 ) (D^j& 

( 1 ) 2 - (3 - /o^-7x^/b) - 4 % ? S [ 1 , 2 - a ] t° V V CO ^ 3 ' - 7 

o^rT-feh^^/^lOg (50mmol) ^Sti 2 0 m L I, 1)5-1 OttS 

m 7 . 0 g ( 4 4 m m o 1 ) iJ»i, Ofei5«*t 5 S 4»B, »5-l Ott 

/-/l/3 0mLl:S^U 2-T^ytr°!J^V5. Og (53mmol) . ^ $e zk iSt t 

nn7. o g^^i, 8 u# m ao % s sm u fc o r j£ *» t « , % a b , # b n fc a * ?k 

. ^^y-;K^j*l, 2 - (3-yn^-7x^/U) - 5 9 V [ 1 , 2 - a ] t° ]) *J 
is 3 . 5 g (iR? 2 6%) Sr # • 

(2) 2 - [3 - (10--^ , 7^l/>'-2~^^-T^h^-fe^-9--f^) - ^zn^yU 
] - 4 % ? y [1, 2~a] t? y > (^^^19-1) CD ^ /& 

^ 0!I 1 3 tf> (2) XC *5 T , 2 - ( 4 ~ 7 p -I- - 7 x ^ ;U ) — >f % # [ 1 , 2 - a ] 

t° y > <n R t> D I- . 2 - (3-yn^~7xx/H - >f ^ ^ ✓ [ i , 2 - a ] t° y y y 
Srffl^fcH#HiB«^*ffl-i9, 3. 3g ( iR * 9 1 % ) 0>JI6feB*Sr»fco - h 

ton* ^ * b (ms) ftVr<Di&m. «ft ( it • i 9 - i ) -e fe 9 . # ^ * 4 

96. 1 9 CMl, m/e = 4 9 6 t*fcofc, 
[0118] 

5fe 2 9 : (ft^^l 9-5) <D ^ 
(1) 2 - (4' -yo-e-b^m^/U-4-^/i-) - 4 $ ¥ / [ 1 , 2-a] t s y y ^ 

J^^T/l-^^ r 7A4. 3g (32mmol) 5:1, 2 - ^ o p i ^ y 3 O m L l:All, 
tK # T ~C ^ SftTt f ^ 2 . Og ( 2 5 m m o 1 ) . o^t 4 -7^^ t^xn/l^S . 0 
g ( 2 1 m m o 1 ) £ 1 , 2-^^Pnx^y2 0 in L LfeSiK ?r SJlD L fc„ ^ CD 

S b s 7K 0c b . lit h!l >?^-e«l»tfc, » «t Sr « * U , ft 1 - ( 4 ' -^n^-lf 
7x^/^-4-^/^ - ^ / > 5 . 9 g t# fc o 

# b H 1 — ( 4 * -yp^-t'7xn;U-4-^^) -^^/^^^S^OmLkK^ 
ftKH OmLCg^l, SSttlria. Og ( 1 9 m m o 1 ) & JD X . 3 B9 BB . ft 5 
-1 Otflff Lto f Itlftftllfco R JC ** T ft > /K £ *P 

tt) b o Sbi:, zK $c b . ««t hy>^tSStto Jg ME S: B * b . 2 - ^ n - 1 - 

(4' _ 7' u ^ - ^ 7 x - - 4 - ) - ^ ^ / V 6 . 7g (6*8 9%) ^fifeiS 

2 — zfu^e—l — ( 4 ' - 7' d - t' 7 x ^ ;U - 4 - ^ ) - ^ * / ^ 6 . 7g (19m 
m o 1 ) ^ ^ / — ;I^5 OmLl:S^t, 2 — T ^ / t° V i> > 2 . lg ( 2 2 m m o 1 ) , 
j^^7K^thy^iN5. 0 g £: i)P ?t , 7 P# M Ml M M ft b fc « R fS ** T « , ifi b . »th 
fc jfe p b B £ 7K . — A'-Cfti*b. 2 - ( 4 ' -T'p^-t # 7x^;u-4-^/H - 5 

^ ✓ [ 1 , 2 - a ] t:° y > 5 . 5 g (R*8 4%) £ H fe b s b £ b T » fc 0 

(2) 2 — [ 4 ' - (10-t7^1/>-2-^^-7yh7ty-9--f^) " tT7x 
= ^ - 4 - /I- ] - 4 * ft y [1, 2-a] t 9 y >- (ft^ftl 9-5) cD^/& 
^^^1 3(D (2) 2 - (4 - 7"n^-7x^yl^) -^f [ 1 , 2-a] 

tr° y i? 1/ (D i\t> *) \^ , 2 - ( 4 ' — ^ - fcT73ir=./W — 4— ^f^) — 4 ^ ¥ J [ 1 , 2 
-a] try^^Srfflv^fcJEJL^H:HI«lo*ilF»2:±9, 2. 6g (R*6 3%) 
£r # fc 0 Ccot>^(i> b >v (MS) ^W^o^^:, Bm%Q ( <t -& « 1 9-5) -e 

fc i 9.^ J ?-*572. 2 3i:»L, m/e = 5 7 2 tfcof: 0 

[0119] 
^£ 3 0 : (ft^ft2 6-8) (O^^ 

(1) 6^0^-2-7^^ ^ - >f $ ^ ✓ [ 1 , 2-a] t°!) CO ^ ^ 

^<fc7xtv//U5. 8g (29mmol) , 2-T^/-5-^o^et: 0 yv : ^5. Og 
(2 9mmo 1) y - 5 0 m L H»^l, »8**tHin3. 6g^*PX. 
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, 6#mA)#tSftLfc. R ft » T « , ifi b . W5>*l*:*Si&«:** 3i^/-^-e«»U. 
6 - y n -Tr - 2 - 7 x ^ /l- ~ ^ ^ ^ :/ [ 1 , 2 - a ] fcT y ^ >- 6 . 4 g (K?8 1 %) 
Sr # fc • 

(2) 6 - (10-t7^l/y~2->fyl/-Tyh7ty-9~>f^) - 2- 7x^;U- 
<< % ? *J [ 1 , 2 - a ] t° y > (ft^i2 6-8) 

6 - /d^ - 2 - 7x^;u-/f ^/ [ 1 , 2 — a]tr°yv ; >'2. Og (7. 3 m mo 
1), 10-t7ny-2-^/l/-7yF7t^-9-^ny^2. 5g (llmmo 
I) , =r V =7 * * ( F !) 7x^/1/7^^7^ y) /< 9 £ * O . 1 7 g £; 1 , 2 - ^ h ^ 
->^^V2 0mL^^^L, 2. OM^f t h U 1 mL?:jDi, 7 B# RS 

9R 8fc b fc 0 R J6 » T « , ifi b . #" b ti it iPe S: zk . — yu-Cifei^b* 2 . 7 g ( 

iK ^ 7 5 % ) ^S6fel*ii!fCo - <o i> <d « . -^^.^^yh/u ( m s ) # W co m , S 

fft m X fc t> , ^^-1 4 9 6. 1 9l;»l, m/e= 4 9 6 t'fcof: 0 
[0120] 

2 5mmX7 5mmXl. 1 mml^) I T OSP|tg#$ ^/ 7 7 li trf >f y ^tt 

n m (D N , N - fcT ^ (N, N ' - 7 x - 4 - 7 ; / 7 x — N , N - i? 7 m 

- ^ - 4 , 4 * - 7 ; / - 1 , 1 ' - t'7x^^| (UT TTPD232MJ f£ 
£ 0 ) Sr«tt*»lfc#fc±0J*IBtb*:. ^WTPD2 3 2tttt. I 1 (7)E?L^AI (IE7L 
MSI A) i: ttitt^ 0 TPD 2 3 2 l^«gCSltt:WTPD 2 3 2 I1I:IJI2 
O n m (/) 4 , 4 ' - tf ^ [ N - ( 1 — -J" 7 ^ /U ) - N - 7 x ^ 7 7] t'7x^/l^I ( 

J^T Tnpd^j tmW.~fZ>o ) SrfittJPf»3!K#iwJ:-Dj«l»bfco :^NPDflif 2^ 
IE 7L & A il ( jE ?L SIS ) ^ LTttgt^o £ b t£ , N P DgO*Ii:|ltt : (DN P D 
11I:IS4 OnmtM' , 4 " - fcT * ( 2 , 2 - i? 7 zc =. tf =. /U- ) - 9 , 1 0 - y 7 
xn;U77f>7t7 ( £1 T TDPVDPANJ <!: (B§ f S f £ o ) £ffi^*D?!&^*U:£!>/S;JBS 
l7c Q IWDPVDPANifj:, 1*1 ^ ttltgf^o ^:bTDPVDPANJ8!<7)/&Jgl 
tt It T . :(ODPVDPANllClfl 0 nm^*10flft^ft (1-3) ^rSfit^D^ 
3tK*U:J:!>j«llilbfco - co ft ^ (1-3) mft. If ftAl ^ ItSit^o rco^. 

Li (L i S : tx^^ry ^-?±M) ^Zjclf^-f, ft • ( 1 - 3 ) : L i it £ /& J8I 
ISl. 6 A / © : lA/#T-JS£J¥lOnm£>mf&AJf (XlliS) tfc 0 ^ <7> 

ft^$3 (1-3) : L i JBS _b K & JR A 1 b. J8IJ¥ 1 3 OnraO^llg^i^tt 

lELtflrifCo 

[0121] 
H ffi 01 2 - 1 5 

ISlfeftl 1 \z & it 5 ft^4£) (1-3) ©ftt>5l^ * 1 fcK*<*Mfc^«J*fl^fc»*ttH«t 
Jt tt « 1 

31 ife m I- *3 £ ft (1-3) <D ft t> 9 M . Alq (8-tKn*v/*yyvOT/^ 

(*« E L l^(OfFtt) 

fcM«jBE £ EPAn bfc*#-C. «3fe»*«:SlJ£ bfc 0 -t tt b ^ » <ffi S£ * £ 3E 1 

[0122] 
[$42] 



(74) 



JP 2004-2297 A 2004. 1. 8 



* 1 







(V) 


(mA/cm ) 


(nit) 


(cd/A) 


mmmi 


it-SVni -3 


7.5 


3.09 


119 


3.85 


mmm2 


ib^i-4 


6.0 


4.39 


237 


5.40 


mmm3 


^#114-7 


3.7 


7.74 


532 


6.87 


mmm* 


<b£r*&H4-i 


3.0 


2.00 


127 


6.40 


nmrns 




3.0 


2.10 


146 


7.10 


MMMQ 


4b£-^14-6 


3.3 


1.90 


139 


7.30 




^b^#)14-9 


4.2 


2.60 


150 


5.80 


3IS£#!I8 


it&Wl 5-1 


3.0 


1.40 


93 


6.80 


HJi£#J9 


lb ^315-3 


3.5 


3.30 


242 


7.40 




4b 15-4 


3.5 


4.60 


330 


^ on 


mn&mn 


4b-&!|?3l5-5 


3.5 


3.00 


222 


7.40 




lb 1^31 6-3 


3.5 


2.70 


200 


7.50 




fls^Dl9-l 


3.0 


1.70 


123 


7.30 


mmmu 




4.0 


2.20 


137 


6.20 






4.8 


3.40 


178 


5.30 




Alq 


6.0 


5.20 


190 


3.75 



[0123] 

1 6 (*55W<t ^fflV^fc^WELiH^ro^Si) 
25mmX7 5mmXl. 1 mmf « I T Oll?«# ^ IS < 5? * 7" -f y * tt 

nmWTPD2 3 2l«£ffi1nM^*K£9«Lfc 0 ^TPD 2 3 2 fli, 85 1 O E 
iLSAi (jETLMM) itttitS, T P D 2 3 2 S^ltSttt i©T PD 2 3 
2 IK _k fcWff 2 0nmONPDit1SSlllJ!lil5IK±!>*iLfc. :©NPDlli|2» 
EJLttAi ( IE ? L $w J*!! ) HtlSt5. N P D«»)Sli:*ltt:oN P D 

KltM4 0nm-e**flfc^ft (14-7) «r«ftiP»aS*K.fc0J*»ll-fc. - »^ 
(14-7) Ktt, **litttftt6. -tL^OH, Li (Lil:* 1 ^ 
v 5 -tt») Sr-5c*»5*. 4fc 4-7) : L i « & j£tt 3* « 1 . 6 A/# : 1 

A/»fii2 0nraWiiaXi (K4E) «: J&Jfc Lfc. r (O (14-7) :Li 

JK Jb fc: £ * A 1 £rig3*$-fr)SI(¥l 3 0 nm04ISSS:f^t#*E L^DfeSt^Sr^fc 
r <DmTli\M.ffimJ£ 4 . 6 VC*3t»* l 0 3 0 c d /m 

3t fe ft fc . 

[01 24] 

1 7 

1 6 id *J V > X \\L % VO 

£ T t a E LlSiT-£f£! 
(tiELi?»S«) 

± is mm w 1 6»i;i 7ti^fctiELi^i:ov^t, tie « 2 k e« * n ^ sat m 

7T= "To 



(1 4 - 7 ) 



0 5 c d / A CD # fe3§ 



oftt>9 ^fS«t#f>nfcft^«i ( i - 3 ) 
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im 4 3 ] 

m 2 







m ee 

(V) 


(mA/cm 2 ) 


(nit) 


(cd/A) 








4.6 


33.80 


1.030 


3.05 


(0.186. 0.212) 






6.5 


4.80 


103 


2.15 


(0.229. 0.325) 



{0126] 

[ % m <o a s i 

# 36 9i ± ft tf , * 5S W — jft * (1) -C*$*ui$a*«*aiR*{*:*. tlE L ^ 
©tift^tii»'>4< it liCfflVN^r tl:i0, St <£> iS5 ff S ft; . » « # 2& SMt ,R 

$ ft 5, 
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C O 7 D 253/06 
C O 7 D 401/04 
C O 7 D 471/04 
C O 7 D 487/04 
C0 9K 11/06 
H05B 33/14 
H 0 5 B 33/22 



F I 



C 0 7 D 253/06 
C 0 7D 401/04 
C 0 7 D 471/04 
C 0 7 D 471/04 
C 0 7 D 487/04 
C0 9K 11/06 
C0 9K 11/06 
C0 9K 11/06 
H 0 5 B 33/14 
H 0 5 B 33/22 



Z 



T-^r^- K (##) 
4 C 0 6 5 



1 0 5 E 



1 0 8K 



1 4 4 
6 4 0 



6 4 5 



6 5 0 



B 



B 



Tt!W4^ffirfi±Al 2 8 0#ife 

3K007 AB02 AB03 AB04 AB11 DB03 FA01 



4C034 BA10 

4C050 AA01 BB05 CC08 EE03 FF05 GG01 HHOl 

4C055 AA01 BA01 CA01 DA05 DA08 EA02 

4C063 AA01 CC29 DDI 2 EE10 

4C065 BB06 CC01 DD02 EE02 HHOl JJ01 KK02 LL01 PP03 



